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REMARKS 




its carefully 



The Official Action dated October 1 S, 2004 has been received in its ( 
noted. In view thereofi claim 5 has been amended and new claims 7-10 hav^peen added in 
order to better define that which' Applicants regard as the invention. Accordiii@ly, claims 1- 
1 0 are presently pending in the instant application. ' ^ 

With reference now to Official Action, and particularly page 2 thereof, j^laims 5 and 6 
have been rejected under 35 U.S.C. 112, second paragraph^ as being indefini ^ for failing to 
particularly point out and distinctly claim the subject matter which Applican* «:egards as the 
invention. Specifically, the Examiner notes in claim S, line 7 "'z.O" is vagw fwd indefinite 
and should read the z > 0. As can be seen firom the foregoing amendments, lljb Examiner is 
ooaect in his assumption and independent claim S has been amended in oxpbr to properly 
recite the equation set forth therein. Accordingly, it is respectfully submitted taat Applicants* 
claimed invention has set fortti in independent claim 5 as well as dependmt cl|jtm 6 is now in 
proper formal condition for allowance* 



if. 

With reference now to paragraph 2 of the Of£ce Action, claims i-6 have been 
rejected under the judicially created doctrine of obviousness-type double pat^jnting as being 
unpatenetable over claims 1-6, 13 and 14 of U.S. Patent No. 6,632,746- The $kaniiner states 

If 

that allhough the conflicting claims are not identical, they are not patentablU distinct from 
each other because U.S.. Patent No. 6,632,746 discloses an etching method for^Aasma etching 
an organic/inorganic hybrid film having low dielectric constant with same fodikula and using 
same etchants. It is respectfully requested that this rejection be held in abeyijtice until such 
time as pending claims 1-10 are indicated as being allowable of the remaining prior art of 
record, in that such claims may involve during the pending prosecution there|j»y overcoming 
the obvious-type double patenting rejection. BEST AVAILABLE 00^ 
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With reference now to paragraph 4 of the OfSce Action, claims 1 aii i 3 have been 
rejected under 35 U.S.C. 103(a) as being impatcntable over U.S. PatOTt No. 6, ' 24,154 issued 
to Miyasaka in view of Japanese Patent publication 407074245A or U, 1. Patent No, 
6,506,678 issued to Sukharev. These rejections are respectfally traversed in that the 
combinations proposed by the Examiner neittier disclose nor suggest that whi ii is presendy 
set forth by Applicants' claimed invention. 

As the Examiner can readily appreciate, independent claim 1 recites an etching 
method for plasma-etdung an organic/inorganic hybrid film having low diel Wtric constant 
and represented by SiCxHyOz (x>0, y>0, 2>0), comprising the step of plasi la-etching the 
oiganic/inorganic hybrid fikn with an etching gas containing fluorine, carbo;: and nitiogra. 
That is, when a gas containing nitrogen comes in to contact with the nirface of an 
organic/inorganic hybrid fikn repres^ted by the above-noted foraiula, "CxH>' is chemically 
changed to highly volatile HCN or CN at the surface of the SiC^HyOz film . and thus the 
proportion of the caibon component decreases in the surface portion of the ors anic/iixorganic 
hybrid film. Therefore, the etching of the organic/inotgaxiic hybrid fikn proce cds at roughly 
the same etching rate as that other silicon oxide film as noted on page 16, line 25 to page 17, 
line 10, of Applicants' specification. 

With respect to the teachings of Miyasaka, it is noted from Figures 17 and 18, that a 
fabrication process for TFT is set forth with the process including sequentially ; performing the 
steps of forming an underlevel protection layer 1 1 and a s^iconductor layer 1 i composed of 
silicon on a glass substrate IO3 depositing a gate insulator layer 13 consistii g of a silicon 
oxide film on the semiconductor layer 12 using TEOS gas and O2 gas, patterning the gate 
insulator layer 13 and the semiconductor layer 12 with a resist mask 22, and di y etching only 
the surface of the gate insulator layer 13 using etching gases such as CHF3, H F3 and SF6 to 
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clean the suzface of the gate insulator layer 13 a$ noted in coluinn 24, line 6^fo column 25, 
line S and column 32, lines 27-35. 

With respect to the teachings of Japanese Patent publication No. 40l|)7424SA, this 
reference as shown in Figure 2» disclose a method for formmg a multila; > wiring that 
includes the step of forming an interiayer insulating film 22, 24 which is kade of a low 
dielectric constant Si02 film doped with F, on a silicon substrate 21 using TE li^S gas, gas 
and NF3 gas. Further, the patent to Sukharev teaches, a method of forming a ^ 1 iiring, with the 
method including sequentially peifomiiiig the st^s of forming a composite }k \ 
of Al/TiN/Ti on an underlying integrated circuit structure 2, forming a po 
oxide layer 20 over the composite line 16, and forming a dielectric material, 
a low dielectric constant silicon oxide film doped with C, and utilizing the 




16 composed 
aluminum 
oh is made of 
ion of methyl 



silane and H2O2 such that gaps between the composite lines 16 are sealed as iffted in coluinn 
7, lines 58-63, and column 2, lines 1-8 and further noted in Figures 1-4|' Clearly, the 
teachings of the above noted references iail to disclose or suggest that is presei 1 |ly set forth by 
Applicants' claimed invention. 

In rejecting Applicants' claimed invention, the Examiner notes that ikiyasaka does 
not explicitly state that the oxide layer formed with an organic silane may be c flow dielectric 
constant. Consequently, the Examiner relies on the teachings of the J feanese Patent 
publication or Sukharev, stating that it would have been obvious to one of cildinary skill in 

die art that the oxide formed with an organic silane may be of low diel ! ptric constant 

i 

Furth^, in rejecting claim 3, the Examiner states that the secondary reference ! • teach that the 

j 

organic/inorganic hybrid film is a low dielectric constant material, the carboi \ jlcontent of the 

■I 

film is simply a matter of choice of design d^ending on the product require] 1 {ent and that it 
would have been obvious to one of ordinary skill in the art to change the co I iipositions and 
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concentration of the precursors to meet specific pzoduct requirement tr rough routine 
experimentation. However, the reasons discussed hereinbelow, it is respect f lUy submitted 
that Applicants' claimed invention is neither disclose and nor render obvioxis \ y the opposed 
combination. 

In rejecting Applicant's claimed inv^tion, the Examiner a$$^ iha: the insulating 
film disclosed by Miyasaka deposited using TEOS gas is an oiganic/inorga: ic hybrid film 
composed of a silicon oxide fibn including organic components. This regard, i ttached hereto 
is a paper by S.Nguyen, et al.p J, Electrochem, Soc, Vol. 137, No. 7 (1990) v; dch according 
to this reference, an insulating film deposited by plasma CVD or thermal CV[ ' of TEOS gas 
is a silicon dioxide film and the percentage of organic components includfi I is extremely 
small. As particularly noted therein. Figures 3 and 4 (FTIR analysis of them - 1 CVD-TEOS 
film), illustrate that the silicon oxide film having Si02 as the main compon mt includes a 
small amount of SiOH and H2O, however^ no carbon component is detected. ]< jrthennore, as 
set forth in Figure 7 (XPS analysis of themial CVD-TEOS film), the fihn 1 » substantially 
Si02 (the ratio of Si and O being 1:2) and a small amount of carbon compon; fit. As can be 
noted from Figures 1 1 and 12 (FTIR analysis of PCVD-TEOS film), the sihi on oxide film 
having SiOs as iho main component inclxides a small amount of SiOH, anil an extremely 
small amount of carbon component is detected depending on the film font ing condition 
while Figure 13 (XPS analysis of PCVD-TEOS fihn), similar to that of Figu* 5 7 the fihn is 
substantially Si02 (the ratio of Si and O being 1 :2) with a small amount of carl) )n component 
detected. 

Consequently, it is respectfully submitted that the Examiner is iisorrect in his 
assertion as to the teachings of Miyasaka in that Miyasaka fails to teach or sug; est that whidi 
presently set forth by Applicants' claimed invention wherein performing plm: aa etching on 
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the organic/inorgamc hybrid film, which is represented by SiCxHyOz where (; i>0, y>0, 2>0) 



using etching gas including fluorine, carbon and nitrogen. Additionally, the 



^panese Patent 



publication and Sukharev merely disclose methods for depositing a low die fctric constant 
instdating film. Accordingly* for the reasons discussed herein above it Is lespectfiilly 
submitted that Applicants' claimed invention as set forth in each claims i jand 3 dearly 
distinguishes over the combination proposed by the Examiner and is in prop| 1; condition for 
allowance. 

Referring now to paragraph 5 of the Office Action^ claims 1-6 havilbeen rejected 
under 35 U.S.C. 103(a) as being unpatentable over U S^ Patent No. 5,814,56^ ssued to Ding 
et aL in view of U.S» Patent No. 6;228,751 issued to Yamazaki et al, and : i ipanese Patent 
publication 407074245A or Sukharev. These rejections are respectfiilly tra i jersed that the 
combinations proposed by the Examiner neither disclose nor remotely sugge ■ that which is 
presently set forth by Applicants' claimed invention. 

Initially, it is noted that similar to the Examiners assertion with respe^ to Miyasaka, 
the amoxint of carbon within the TBOS oxide film set forth by Yamazaki et tt. is extremely 
small. Consequently, it is respectfully submitted that the Examiner incorrec^y asserts that 

the TEOS deposited glass insiUating film is an organic/inorgamc hybrid filitt; composed of 

i 

silicon oxide film including organic components. Particularly, Yamazaki < ^ f al. teadies a 
method for manufacturing TFT shown in Figure 6, wherein Yamazaki et al. c ! kcloses that as 
an object of reducing carbon within the insulating film when the insulatinj iSlm is being 
deposited using organic silane (for example TEOS gas), the silicon oxide fill [ \ is fonned by 
TEOS gas and O2 gas. During the forming of the silicon oxide film, H2 gas n added to the 



above gas mixture and active hydrogen having a carbon removing effect is 



I 



thereby forming the under film 302, the gale insulating film 305 and the inter 1 ||yer insulating 



eing utilized, 
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film 308 of which a quantity of cazfoon within the oxide fihn is being laigely reduced. The 
Examiner^s attrition is directed to column 4, lines 20-24, column 6, line 65 tc» column 7, line 
4, column 16, lines 29-35 and column 21, lines 50-53. Accordingly, the ani »unt of carbon 
within the oxide film is being reduced from 1 x 10 cm to between 2 x 10 ' ^ cm and 7 x 
10 " cm as noted in oolunm 20, lines 20-29, 

With respect to the teachings of Ding ct al., tibds reference teaches, as si own in Figure 
1» a method for etching a dielectric layer with the method including sequentii) ly performing 
the steps of forming an underlayer 26 composed of a doped polysilicon layer 28 and a 
diffusion layer 30 on a substrate 25, and forming a dielectric layer 20 composes i of Si02, PSG 
or BPSG on the underlayer 26. Consequently, the substrate 25 is coole: under a low 

temperature so that a NHs-generating gas is absorbed by the surface of the sub j trate 25, and a 

I 

fluorohydrocarbon gas, for example a CHF3 gas, is supplied to the surface Qi the substrate. 
Due to the reaction between the CHF3 gas and the NHs-genorating gas^ highly 1 eactive NH4F, 
HF, HF2 and NH4 species are generated, thus increasing the etching rate of the i lielectric layer 
20 and selectively achieving high etching as noted in column 3, lines 54-61, ind column 6, 
lines 14-50. Ding et al. ftirth^ discloses a TEOS deposited glass as an example of a 
didectric layer in the background portion as noted column 4, lines 18-23. Con ^equently, it is 
respectfiilly submitted that the invention of Ding et aL is not limited to ihe etching of 
dielectric layers but can also be used to etch films which include non-oxido layer such as 
silicon, polysilicon, silicide, nitride, or boride layers, for example TazOs, Tio^, ' IN, WSix and 
MoSix. In other words, according to the disclosure Ding et al., the film to be it ched is a film 
composed of an inorganic compound including no organic component. 

Similarly, as is noted hereinabove, in the step of forming the silicon oxide film in 
Yamazaki et al., the insulating film of which the amount of carbon within the oxide fihn is 
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greatly reduced is fonxied by adding H2 gas to the TEOS gas and O2 gas mixtii -e. Hence» the 
insulating film of fhe Yamazaki et al. i$ a conventional silicon oxide film laving a large 
dielectric constant. 

On the other hax>d^ the insidating film of the present invention is a low dielectric 
constant insulating film (e 2-3) composed of the oiganic/inoiiganic hybrid f . m represented 
by SiQtHyOi where (x>0, y^, 2?>0). Hence, the structure of the insulating fill t in the present 
invention is clearly different from at set forth by Ding et al, when taken aloni or in view of 
the teacliings of Yamazaki et al. Further, with reference to Ding et al., as note d hereinabove 
due to the reaction betwe^ the CHF3 gas and the NH3-gencrating gas, highly 1 eactive NH4F, 
HF, HF2 and NH4 species are generated, and the etching rate of the diel sctric layer is 
inovased. 

With respect to the Applicants' claimed invention^ when a gas cont) <ning nitrogen 
comes into contact with the surface of the organic/inorganic hybrid film ispresented by 
SiCxHyOz where (x>0, y>0, Z>0), "CxHy" is chemically changed to highly vc latile HCN or 
CN at the surface of the SiQiHyOz film, and thus the proportion of the cai1» m component 
decreases in the surface portion of the organic/inorganic hybrid film. Therefo the etching 
of the organic/inorganic hybrid film proceeds at rou^y the same etching rato as that for the 
silicon oxide film. Hence, the reaction and mechanism of etching in the preso it invention is 
clearly different firom that set forth by Ding et al, when taken alone or in view of the 
secondary references. 

Furthermore, as noted hereinabove with respect to the teactuzigs of h panese Patent 
publication JP407074245A and Sukharev, each of these references merely diu 5lose methods 
for depositing a low dielectric constant insulating film consequently do nothiii ; to overcome 
the shortcomings associated with Ding et al. and Yamazaki et al. Acctrdingly, it is 
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respectfully submitted that Applicants' claimed invention as set forth in claims 1-6 as well as 
new claims 7-1 0 cleaiiy distinguishes over the combination proposed by the II earning and is 
proper condition for allowance. 

Therefore, in view of the foregoing, it is respectfully requested that th€ objections and 
rqections of record be reconsidered and withdrawn by the Examiner, that claims 1-10 
allowed and that the application be passed to issue. 

Should the Examiner believe a conference would be of benefit in sxpediting the 
prosecution of the instant application, he is hei:d>y invited to telephone cout sel to airange 
such a conference. 

Respectfully submitted, 



NIXON PEABODY LLP 
401 9th Street, N.W,, Suite 900 
Washington, D.C, 20004-2128 
(202) 585-8000 
(202) 585-8080 (Fax) 
Customer No. 22204 

Dated: January 18, 2005 



Donald R. Studebaker 
Registration No. 32,815 
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